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‘Testing is an essential domain ia Vs cscs design Test power has hoea tuned asa botlensek for testing. serious 
sega fect of excesive power dtsipaon peed and aea are considered during testing. The scan-bsed texting 
‘ot only elevates power comumpton hut also snuoduces sped inthe combinational logic. Law power testing 
‘ed fo overcome drawbacks of scan based testing. In this project. sean based BIST Bult In Self Test) i used but 
‘evious sean lesting has a power doop problem. power droop is a speed contol made-This problem is reduced 
‘hving a speed et of sequen circuit with scan-based BIST. The LESR ie used to peient the test pater for 
‘etctng faults This projet intauces ISCAS "AS benchmark cei for sped testing The pope nufistion 
‘of test vectrs i sed to eeduce a power droop problem and also reduces «are Ax acesul low power and high 
fault coverage ie achieved, The design has been cdo in verllog. The simulation eas has been viewed by 
‘Modelsin software ad Quartus I softare. The obained simulation resus used fr industial applications 


eyoords Bult Sef Test Pseudo Random Test Patten Generator; Linear Feedback Shift Register 


LINTRODUCTION 
‘The new domain of computing we ushered in by 
‘multiple advancements in elecwonic misiatusization 
ful he semicondictor tito by Bardeen in 1947- 
4, and then the Bipolar Transistor by Shockley ia 
1949, Since the invention of the fist Integrated 
{Cacait IC) by Jack Kilby ia 1958, our ality 19 pack 
‘more and more trutsisos ont x single chip hasbeen 
‘ery rapid Inthe eay 1960s, low density fabieaton 
‘woteses classified under Siall Scale Tegraion 
(SSI) an which waist count was ited to about 
Jo. This rapidly gave way to Medium Scale 
Integration (MSD) later i the decade, when around 
100 transistors could be placed on 2 single chip. 
Declining costs of research encouraged private 
companies to eater the indus in contast tthe 
‘ale ears where the main burden was bore By the 
ality) 

Ely 1970s(3] sw the growth of wansitr cout 10 
about 1000. por” chip called the Latge Scale 
Integration (LSI) By mi1980, the usistor count, 
‘single ehip exceeded 1000 and ence came the 
Spe of Very Large Seale Integration or VLSI, which 
islure seal ntopration with single ep of ize 


‘Tech 


soll as 50 millimeters square having more thin a 
ill ansstors and ces in it 

Tn visi cea design Testing isan portant domain 
Testing asres thal the funcuon of each 
‘manicured cieut covesponds to the faction of| 
the inplemevttion. Basie pes of defects in VLSL 
iret ate the following: paris (small bis of 
‘mata hat ridge two nes), incoeeet space 
inconcet implant value, -misligment, holes 
(Gxposed area hat is unexpectedly etched), weak 
‘xis, and contamination 

‘esting. bas a itraal tesing(BIST)L] which ie 
classi as 2 typs[2] such as scan based esting and 
Tow power testing, BIST is the capability of the 
luc to test ise. BIST techniques ate used to find 
fhe falls ia ieut design and also reduced the 
Aliiuly ia VLSI testing A lope BIST contol 
‘sed to conuol the BIST operation. The test ptr 
severator (TPG) automatically generates test patems 
{hat ae applied the wputs of the cucu unde est 
(CUT) and test response analyzer TRAM] is used 
Forcompacting the eve’ opt responses. 

“The scaling isan impocan aco fr IC Tabiaton 
technology. This is performed serious effects of 
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‘esting and veal. Ja IC faication sage of tt 
ects ate higher thin the field operation 
CConsequcly, excessive power droop (PD) ay be 


‘Scan sed esting a Sequoia ezcuits in & 
efficient manner. Low power design isthe major 
design abjective which is widely wed for 
communication signal processing and IC 
Iabicaion tchoology.Low power testing may be 
‘measined withthe switching ait of the scan 
ell Previous neta is considered about esting 
fof scan chits Asa resulkpower droop problem is 
‘ccure To overcome this problem Reduction of 
power dioop (PD) dug a spood test of sequel 
‘Suits wih cun-based BIST Schemes pooposed 


ILPREVIOUS WORK 
‘Scan chun segmentation with gued clocking] i 
tse 1 reduce espture power. The proposed methods 
Alivide” the scum caine ino. several. segment, 
tabling only oe sean chin segment ata tie 10 
ape the test responses. Ts ees the number 
‘of gates in combinational logic aswell as switching 
‘evi. but ie caniot consider" tat power dap 
foe 

In previous methods{9]A. new low-power (LP) 

scanased BIST techaigue is proposed based on 

‘weighted pseudorandom est pattern generation and 

fescoding, This project has’ a LP (ow power) 

Weighted prude random test patem generator 

(PRPG) which has the capacity 10 produce the 

eu andom test paler generator with 

‘esceding. LP (low- power) seeding techniques 

‘are used to create a foedbuck fr high sceurcy und 

‘also caver ll est vectors. In both techniques, oly & 

Sall numberof flip ops can setivated This paper 

feduces a power ad afes bu it eangot achive 

speed suaeey 

Tn previous method[). est paern generator with 
swevselected toggling level (PRESTO) is presented 
‘This sa successfal approach to reduce PD at eapte 
in sap-basod LBIST employing the LOS scheme 
But it cannot achieve text tieest volume and 
power 

Inspec tes 1) PD at eapture is reduced by a mul- 
cycle BIST seheme with paral observation. but 
tables to seduce PD at eapuse only during sean 
‘hced LBIST employing the LOC scheme. dacs nt 
enables in shift eye foc aduce a power oop. 

Tn speod ws[ 12} an effective metho w gears test, 
patems such that the switching activity during 
Sapte yeles of the texts is low But power droop 
fwoblem is occurs The proposed method. uses 
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‘overated, which wil slow down th cieui wader 
feat (CUT) sign tanationsS] As a result dey 

fault wil acer. 

‘ckgsound states obtined by applying a numberof 
functional clock eycles 

ln power dioop testing 10]. we propose an automate 
test patem generation (ATPG) algorithm wbich 
llenpis wo cxtate worst-case power drop conditions 
by combining the effects of low-frequency and high 
Aequeney power droop. 

‘Toovercome this problem sequential ctcuit testing is 
sella our method, we propose a novel approach 10 
‘duce PD ding the application of est vectors thus 
‘educing the probability of generating false text fails 
during ts, ia scan based LBIST employing the 
‘Launch On Shift schemesad aluo reduce! a tet 
‘vectos as well as get a high Tat coveage The 
phase suer dives a all est veotos at Ue 
depends on preseat abd fate test vec AS a 
‘esultester tne and power wl be reduce. 


HLPROPOSED WORK 
‘The proposed method based on four efficient 
techniques such 5, 
Sean sed BIST 

Power droop sategy 
Sift and capture scheme 
Sequential ‘cieut texting with ext 
‘arlble injection algeritn 
Sean based bist 
neater days, automatic test equipments used for 
pattem generation -Die 0 high cost and high 
Swichiag“acivity scan based BIST] is 
‘nuded Jt classi as two pes, 

+ Memory bsed BIST 

Logie based BIST 
In both cases linear feedback sit register (LESR) 
generates tbo test vectors th ae given 10 the 
CUT-Cieuit Under Tes(CUT) [ois based on eer 
combiaationl cteuits and sequential ceca la 
‘memory based bist.D flipflops is used for testing but 
{tas power droop abd power dissipation during a 
sult and capture phases and The phase shifter 
Aepends on preset test eetorsseter me and 
volume. ineressed as well at area. should be 
IneeasedTo overcome this problem Logic hase bist 
{suse Lope based bist performs acres esting ia 
ficient manner. Scan bated atspecd esting hax 
‘come mundstry in indsry to detect delay defects 
‘day i der alsa test quay and reduce est 
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Fig 1: Basle structure of sean based bist, 


Fig | stows a sructe of sean based is. BIST is 
‘Bve the text vectos 10 PREGLESR patrn 
Snplemeated in PRPG. The Phase Shificr (P32) is 
‘se 1 shift and capture the test vetoes sual 
TTFSR patter i smaller than the scan chains. AL the 
same clock eycle, the PS provides as ouput. the 
Gateal LFSR sequence togetier with many 
funrepastsequonces, In our proposed sliion 
derive the new test vectors allowing to reduce PD 
fring capture cycles The Space” Compactor 
‘compacts the outputs ofthe Scan chains and to atch 
‘he put as oll 4 ouput by MUSK. This test vectors 
applied to Test Response Analyzer for geting 
‘sired ouput 

2iPomer drop srtegy 

Power deopl6-s] is a power intgsity condition and 
speed contol toe. It arses, under specific 
ondions power dissipation and last fas in 
‘Suit operation If power droop is nt iden, i 
fects 2 whole Feld operation» if power dioop is 
‘deified, the parts of the dvigh which need 
improvements ate determined easly. Consequenty 
inressing 8 power droo(PD) during speed test 
may take place. This cases the occumence of 
<cliyed wansitons of signs ofthe cect under est 
(CUT), which may be etronsously recogized asthe 
fpesence of delay faut A ares, test wal fl 
‘Thus increanes yield los and tester ine. 

In fabrication pioces[9-I2]ve consider that power 
Atoop problem. 

‘HW aay droop inducers shouldbe inserted i the 
design and where should they be placed? 

‘The amount of reducing increasing deoop level is 
test ptom dependent. It is based on the switching 
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eis nota solution wo deal with the voltage droop 
that ful the sean tft operation eis only sppieale 
for capture power 

These ae the impact factors of power dog 
‘woblem|7). Powersate ATPG tends to Feduee the 
faprue power as much as possible to reduce 
Sching eu. 

5)Shift and capture seme 


‘Shift and capture scheme (4s widely petormed by 
‘phase shfler phase sie can conuos a whole test 
Necters cur mend puise safer based on present 
and past, future est vectors for educing 4 power 
‘oop problem. tn cave of power diaop, power 
dlsspation will accu, If reducing 2 power soo 
swe an minimize test powor during testing. Test 
[powers classified as four different ype, 


Scandin power 
Scaraut power 
‘Scan Capture power 
‘Scat Shift power 


Scan[20] in power is nothing tut total power 
‘consumption of tet vectors ding seaming paces, 
scan out power is nothing but total” poyer 
onsumpuon of capered test vectors ri 

Scanning process. sean sit power isa combination 
of scat in and sean out power. Caplue power is 
‘thing bt insantansous power consumed 


In scan bas BIST. two baie schemes ate wed 


‘+ Launetion sitios) 
“unetion capturetLOC) 


worw.rendytechjourals.com 


2» 


International Journal of Trendy Research in Engineering and Technology (UTRET) 


Volume 2 Issue 2(3) April 2018 


Tn LOSTIT) the tat vectors are applied wo ihe CUT at 
te lst shit cycle ofthe shift puse, and the CUT 
fesponse sampled oa the Sean chains at the 
folowing capure eycl. Inthe LOC scheme. the west, 
ecto ae fie lad into the searchains daring 
the shifepase she, in the fllowing cpu phase 
the test vectors reapplied wo the CUT. abd the CUT 
sesponse is capiued on the scan chains at two 
Following capture eyes 


nts pape 8. we consider scanhased BIST bused 
on LOC. abd. LOS. for high performance 
Iieroprocesors. Dusing a LOC and LOS, delay 
fet ‘cat be eroacously recognized a caused by 
olay fault withthe consequent generation of se 
test fal 1 seduce a text vests in shift an cape 
phases, we can reduce a power dioop In this 
faseThe Phase sbifier proves the previous and 
fue text econ foc all cach, AS a esl test 
‘vectors deceased it can able to achieve a high faut 


Sequential circuit testing with ex variable 
Injection agorth 


‘esting is an important factor for manufacturing 
‘oces tis classified ita two differen types based 
ate citi 


4+ Combinational cteut sting 
Sequential ete testing 


Due to switching actvtyareaand power droop 
fpoblemseyucoial cieut sing 
{hed Usually sequential cicuit isa combitton of 


Conbinaaal” cicuit aad Aiplops Tie proposed 
Stem [11-12}bated_ on the reduction of Power 
loop(12} that may generate alse test falls daiag 
‘poe tes ith scanned BIST istead of flplop, 
Stguenial cies is Yo be tested. this ease above 
eswbacks ean be reduced by proposed met 


Fig 2 shows a sequential ctcit testing 1-5}10 this 
ahicctue, BIST comtoller is used sea a est 
tector to LESR and MUX -The test vectors are 
tabled fr sean a Sequeal cut by using MUX. 
TSR is used Yo goncate «ts pater forgiven tex 
‘ecto Extn variable i injected to the test ectors 
Tor sdooufyog the faults in-a ete. Each stage of 
the PS drives mulple sean chain instead ofa single 
Scan chain, while ech stage of the PS regis a few 
faumber of NOR gates. As result est vectors ate 
feduced. CUT is tse io compare the LESR para 
a flor seaming patter. These lst pater of est 
‘ecto ate given tothe MISR. Output responses 
Spr in MISR. Apain, this est vecocs ae fed 1 the 
BIST conullr foe detects faults 


Fig 310] shows combination 
of ISCAS XS bencanark cee and D plop, 
ISCAS #S benchmark ciguits ate ten combinational 
fetworks povided 1 aubrs atthe 98S 
Tuemational Symposium on Cueuits And Systems. 
They subsequenly have been used by maay 
sesearchers a a bass foe comparing esulls inthe 
‘ea Of test generation The ISCAS 85 etchnark 
dieuitsare1, eS, 17. e842, e899, ch C1355, 
IDI, c2670, 45404 this case,C17 CIRCUIT 
te, 


Bete Kl esa 
niin oem | EEEP | oo 


lg 2:General DFT architecture for sequential crclt testing 
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SEQUENTIAL 
oRCuIT 


A 


crTORCUT 


DFUPELO 


Fig ease seq 
IV.RESULTS AND DISCUSSION 


The appnach of san based BIST is validated by 
four mes of operation. The operations ae 


ttle mode 
(i) Reset we mode 
ily Patera check mode (extea variable injection 


Gv)Power droop reduction mode 


Die mate 


I tile made, 
produced Resul shows tht desi test pater is 
‘deultd (ig. 2), lads waveform, dhe tats ate 
ted such a clock, reset, and test. Depending oa 
these thee sues, we can detect fault & ete, 16 
bit sequence of test vectors i used and this yectors 
applied to can chun to reduced ate, power droop 
fa power dissipation and este tie 


clock, reset and test dost not 
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— 


Fig 4:Test pattern fo idle mode 


2iRevet mode 


Atr idle modeseset mode will be activated. this 
tmodesigning 4 alue of clockyoset and tetThe 
Naluc of clock clock and reset is enble that sone 
ind testis enable I vest mode BIST contol sad 
eoeration of text vectors are enabled During the 
fesing pocessthe Test vectors ate atomically 
evertes 4 test pate ina effective mange nthe 
ase pseudo random test pate genet is used 
Forsandom pater eeain, 
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“Power devop reduction made 


ower doop reduction moe ix nothing but BIST 
alld mode BIST vali oe bas ouput for LESR. 
pattern due to C17 ecu esting. 1 apt i high 
Fault wil be dtsted oerwise ne fault occutrd 
testing processpower dinap is a speed. contol 
mode this modeoutpt Is quickly eesponsed AS 
fesull” speed ie inceased and power droop i 
duce. By 4 proper nudificaion of et vectors ae 
stould be miniized as well as switching sctiviy 
dnd powerdesipation i reduced 


Fig $:Test pattern for reset mode 


3)Pattern check mode for evra variable injection 
algrit 


In Pater check mde eset will be 2810 AS a 
tesuljest vestrs are generated without ineeasng 
area constrains, Extta variable injected 10 st 
‘ects, That means fal i occas, 16 bit et veto 


contiauously processed for detects aus 


for power droop reduction 
mode 


ig 6:Test pattern for pattern check mode 


‘TABLE LPOWER, AREA, TEST TIME COMPARIS 


ON OF SCAN BASED HIST 


So PARAMETERS | EXISTING PROPOSED 
1 POWER 34478 3imw 
2._| area ERFIcENcY 2a ae 
3 RUN TIME 445108 0.6stns 
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“The proposed design is compated wth previous scan 
Twed designe in terms of ea, power and speed 
Alter stulition, using Quartus “If softwate have 
‘analyse these tice parameters for bat the cases. As 
the numbers of test vectors ate reduced in proposed 
‘sin comparing to east one, the power droop 
nd area ae signfcanly seduced. From above 
‘able we analysed that un eis decreased by 3 


V.CONCLUSIONS 


‘Thus, The BIST architecture proposed 
Implemented using Verilog language an tested on 
Yatlous fully” cucu. "Thon design tas boon 
Symhesizod on aut has been created abd sulted 
fon Modelsin oftware and power, aes, speed hae 
ten analysed by Quarts It power analyse tool In 
this papetA. novel approsc tb teduce the power 
‘oop (PD) duvng speedtest of” Sequential ccs 
‘wit sean-haved BIST Schexie i proposed. The 
‘opowed solution enables designers to reduce the 
probably that the delay induced by PD exubited 
cing staped tet is extneously intereed as x 
‘ely aul wath consequent generation ofa false test 
fal -out approach allows us to sciove a sealable PD 
‘dation with oo drawback on the tequited number 
ff test yecoes to achieve auger FC. I hasbeen used 
to reduce power, sped, area fora difereat set of 
‘ful text yetre i tobe selected fom the random 
Sequence, oF the scan path archieeture is 10 be 
‘dcally redesigned, Espenimeotl resus have 
emonstated te performance of the oposed 
‘method by comparision with 4 scceat™ BIST 
‘meta -12) 
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